Objective: This study aims to evaluate the changes in intraocular pressure (IOP) and central corneal thickness (CCT) in the first 24 hours of life in full-term newborns and their reasons.
INTRODUCTION
In previous studies, intraocular pressure (IOP) and central corneal thickness (CCT) have been evaluated in newborns. [1] [2] [3] [4] [5] In addition, CCT and IOP have been evaluated in the first hours of the peripartum period. [6] The birth stress culminates high plasma adrenaline and noradrenaline levels in infants during the peripartum period. [7] [8] [9] [10] Emotional stress increases IOP in humans and animals. [11] [12] By this way, the high IOP might be the result of the hormonal rising and the emotional stress in newborns.
CCT, which is high in newborns, decreases over time. [1] [2] However, while in the intrauterine period, the corneal hydration is poor due to the closed fetal eyes, CCT continues to increase in the fetus until the birth time. The corneal endothelial pump activity starts to increase in newborns immediately after birth. Hence, it is better to control postnatal corneal hydration and CCT decreases in the first days of life. [6, 13] The corneas of newborns are edematous, and both CCT and peripheral corneal thickness are high. Tono-Pen XL and iCare have recently been claimed to be better in measuring IOP in edematous corneas. Therefore, they are suitable devices to evaluate IOP in newborns. [14] We prospectively studied the changes in IOP and CCT in the first 24 hours of life in newborns in this study. We also aimed to understand whether there was a relation between the percentage changes in IOP and CCT.
MATERIAL AND METHODS
This study was conducted in accordance with ethical standards stated in the 1964 Declaration of Helsinki. The study was approved by the ethics board committee of the hospital. All families were informed about the procedures, and informed consents were obtained.
In this prospective study, we evaluated IOP and CCT of all eyes of 32 newborns born by normal vaginal delivery. The data included the IOP and CCT measurements taken at fifth minute just after the delivery and 24 th hour of the first day of the postpartum period. Infants' weights, heights, gender, APGAR (appearance, pulse, grimace, respiration) scores, and gestational ages were also obtained. Infants weighing higher than 2500 g, APGAR score higher than 8, and gestational age higher than 38 weeks were included in the study. Newborns with ocular abnormalities such as anterior segment abnormalities, lens opacities, retinopathy and optic disc abnormalities, and systemic syndromes were excluded from the study. Infants with forceps delivery and traumas to ocular structures were also excluded.
The ophthalmic examination and measurements were performed by the same ophthalmologist. The measurements were done with the infants in supine position, and lid speculum was not used. As a topical anesthetic, drop of 0.5% proparacaine hydrochloride was applied. The IOP measurements were done by using Tono-Pen XL (Reichert, Inc., Depew, NY). The CCT evaluations were performed by ultrasonic pachymetry (Compact Touch 3-in-1 Ultrasound system; Cedex, France). The readings were taken three times, and the average of the measurements was noted.
A statistical analysis of the study was carried out using the SPSS 20.0 package for Macintosh. Definitive statistics of categorical variables were explained by frequency and percentages, while the definitive statistics of continuous variables were explained by mean, standard deviation, median, minimum, and maximum. The normal distribution of continuous variables was defined with the Shapiro-Wilk test. To compare variables that display normal distribution and non-normal distribution, the independent sample t test and the Mann-Whitney U test, respectively, were employed. Correlations between the continuous variables were examined with Pearson correlation analysis. For every analysis in the study, p levels below 0.05 were regarded statistically significant.
RESULTS
A total of 32 vaginally delivered newborns (14 males [44%] and 18 females [56%]) were included in this study. The mean gestational age of infants at birth was 39.4±0.98 weeks, and it varied between 38 and 41 weeks. The mean birth weight of infants was 3504±349 g (range: 2890-4450 g). Table 1 
DISCUSSION
In previous studies, IOP and CCT have been measured in newborns in different periods after delivery. In our study, we measured the changes IOP and CCT values after birth and after 24 hours of full-term in vaginally delivered newborns.
Glucocorticoids and catecholamines have high blood values in newborns. In previous studies, it was suggested that this is owing to increased physical and emotional stresses during labor. [7, 8] Rising glucocorticoid levels because of psychological stress lead to an increase in IOP in adults and animals. [11] The cause of increase in IOP may be the stresses during birth period.
In our study, the 5 th minute mean IOP decreased significantly after 24 hours from the delivery, and the mean IOP of the both eyes wasn't significantly different. In a previous study, the effect of delivery types on IOP and CCT and the alterations in values after delivery have been reported by Ozkurt et al. [6] Similar to our results, they reported that IOP decreased at the 12th hour compared to 5th minute value. The fall in the IOP values in the newborns may be due to reduction of the effects of delivery stress associated with the plasma catecholamine levels.
On the other hand, CCT has been assessed in earlier studies in newborns. Rushood at al. [1] established that the mean CCT was 647±61 μm at 0-6 h after delivery and 611±72 μm at 7-12 h after delivery. The mean values of this study were lower than those of ours. This can be explained by the fact that our measurement time is earlier.
Ozkurt at al. [6] have noticed a drop in CCT in newborns in the first hours after delivery. In our study, this drop was very significant in the 24 th hour compared to the fifth minute after delivery. This reduction may be because of the development of corneal hydration control, evaporation, and corneal remodeling in the postpartum period. [2] [3] [4] [5] The corneal pump function in the fetal corneas is weak, so the liquid concentrates in the intracellular space. The activation of corneal pump system, which allows the liquid to exit into the extracellular space, increases in newborns' corneas. [15] Also, protracted closed fetal eyes are possible reason for the thicker corneas in the first hours after delivery. Protracted closed fetal eyes and condensation of liquid in the intracellular space may result in the edematous cornea and thicker cornea. In previous studies, one of the causes of the increased corneal pump system function was the catecholamine. [16, 17] The corneal endothelial pump system may be activated by the high plasma catecholamine levels in newborns. As a result, CCT decreases over time.
Uva et al. [3] reported that IOP increased with CCT, and CCT decreased with increase in birth weight. However, in our study, IOP did not relate with infant weight, infant height, gestation week, APGAR score, mother's age, or mother's number of birth.
Especially, we did not use eyelid speculum to evaluate IOP in our study. Because Epley et al. [18] reported that use of eyelid speculum to measure IOP increased it on average by 4 mmHg in children.
Although the Goldmann Applanation Tonometer is the best device to evaluate IOP, Iester et al. [19] reported that no significant difference was found among the measurements taken with the Goldmann Tonometer and Tono-Pen. Also, Tono-Pen XL and iCare have currently been claimed to be better in measuring IOP in edematous corneas. [14] In addition, topical anesthesia is sufficient for IOP measurement by these instruments. Hence, Tono-pen and iCare are particularly useful in children both in first visit and in followup visits. Consequently, Tono-Pen seems to be a suitable device to evaluate IOP in newborns because of topical anesthesia and its easy handing at lie-down position.
In conclusion, we found that the mean IOP and CCT decreased significantly between the 5 th minute after delivery and the 24 th hour of the life. Birth stress and hormonal factors are very effective in the alterations in IOP and CCT in newborns in the first days. Our study reports that there was no correlation between IOP and CCT, infant weight, infant height, gestation week, APGAR score, mother's age, and mother's number of birth. The relatively small number of cases is the shortcoming of this study, and it will be useful to examine this relationship again with more cases. Nevertheless, we think that there may be other ocular and systemic factors that affect the change in the IOP in newborns. Further studies are required to investigate the changes and their causes in IOP and CCT in newborns.
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